DISTRIBUTION SYSTEM                 .         H9
nances in this country as a rule prevent the use of higher voltages
on public streets. A good many interurban lines are also
equipped with this system. Ordinarily trolley suspension or
third rail construction is used on these low voltages.
A few years ago high voltage direct current railway systems
were considered more or less of an experiment. Since the 1200
volt systems have proven their merit, 2400 volt potentials have
been installed and have already demonstrated their success.
Most notable of these is the electrification of the Butte, Anaconda
& Pacific Railway, an ore carrying road operating on heavy
mountain grades in Montana.
The feature which has made this high voltage direct current
supply possible is the comrnutating pole. It has eliminated the
commutator troubles of high voltage direct current generators
and has made possible the successful operation of high voltage
motors.
Twenty-eight roads in the United States have been equipped
since 1907 for 1200, 1500 or 2400 volt direct current operation.
By far the greater number of these use the catenary construction.
Their distribution systems are not essentially different from those
operating at a potential of 600 volts. The potential is applied
between trolley and rail and the trolley is paralleled with feeders
whenever necessary.
Three-phase supply of alternating current power to the electric
locomotive has not been very popular in this country thus far,
although wherever it has been used it has proved .successful.
Probably the most unfavorable feature is the use of at least
two trolley wires and a motor of constant speed characteristics.
A good example of three-phase installation in the United States is
furnished by the Great Northern electrification of the Cascade
Tunnel. The power is furnished at high tension to the trans-
formers on the locomotive through the agency of the two trolley
wires and the track. One side of the track only is bonded and
grounded. A double trolley pole equipped with collecting
wheels is used. In place of trolley poles one Swiss railway makes
use of a bow with roller collectors. The trolley wires are spaced
farther apart than in the Great Northern installation and the two
roller collectors, separated by insulating material, make contact
with the wires.